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Applicants' Response 

Applicants' response to the office action of 12/05/2005 includes two sections: 
for each rejection: (1) a restatement of the Examiner's position which is found in 10 
point italic font, and (2) applicant's reply in 12 point normal font. 



Obiectfon to the Speclfrcation 

Cfaims 41 and 44 were objected to under 37 CFR 1.75(c), as being in improper dependent 
torn) for faiimg to further limit the subject matter of the previous claims, 1, 39 and 40. Applicants were 
required to cancel the claim(s), or amend the ciaim(s) to place the daim(s) In proper dependent form 
or rewrite the dalm(s) in Independent forni. Claims 41 and 44 w&re drawn to a geneHcalty engineered 
cell while claims 7, 39, and 40 are drawn to a therapeutic delivery system comprising an electrical 
pulse generator operably linked to a genetically engineered cell Since claims 41 and 44, drawn to a 
genetically engineered cell, do not recite the electrical pulse generator of claims 1, 39, and 40, claim 
44 does not further limit claims 1, 39, and 40 . 



Applicants have canceled Claims 41 and 42. 

Claims 43 and 44 have been amended to be solely dependent on Claim 1, 
Claims 43 and 44 have also been amended to provide the proper antecedent basis 
to Claim 1 by Including the preamble of the Claim 1, Applicants have added new 
claims 45-46 and 47-48 to be dependent on Claims 39 and 40, respectively, and to 
add the appropriate preamble of Claims 39 and 40. 

Applicants believe the submitted amendments make these proper dependent 
claims and respectfully request the objection to Claims 41 and 44 be removed. 
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Claim Relections und er 35 USC § 112. > Enablement 

112, first paragraph, becauseihe 

vitro using an eiectncafpuise generator operabiy coupled with cultured genetically engineered 
cells comprising a target gene operabiy coupled to an electrically responshre promoter and (ii) 
dellvenngto a subject an electrical pulse generator operabiy coupled to genetically 
engmeerBd cells, wherein genetically engineered cells are transplanted into the subject 
(Empnasts Added), 

While the subject dajms described above were considered enabied, the Examiner did not 
currently believe the cunrent claims reasonably provided enablement for (i) a therapeutic delivery 
system compnsing an electrical puise generator operabiy coupled with genetically engineered ceUs In 
a mammalian tissue, wherein said genetically engineered cells further comprise a target gene 
operabiy coupled to an electrically responsive promoter and (H) a method oftmating a patient 
compnsmg providing the patient with an electncal pulse genemtor operabiy coupled with geneticaliy 
engmeered cells in a patient tissue, wherein said generally engineered cells further comprise a target 
gene opembly coupled to an electrlcaliy responsive promoter However, the Examiner has indicated 
the specincation does not enable any person skilled in the art to which it pertains, or with which it is 
most nearly connected, to use the invention commensurate in scope with these claims. White 
determining whether a specification is enabling, one considers whether the claimed invention provides 
sufficient guidance to make or use the claimed invention, if not, whether an artisan would require 
undue experimentatkyn to make and use the claimed invention and whether working examples have 
been provided . Factors to be considered in detenmining whether a disclosure meets the enablement 
requirement of 35 USC§ 112, first paragraph, have been described by the court in re Wands. 8 
USPQ2d 1400 (CAFC 1988), 

Wands states on page 1404, "Factors to be considered in determining whether a disclosure 
wouki require undue experimentation have been summarized by the board In Bx parte Forman, They 
include ( 1) the quanWy of experimentation necessary, (2) the amount ofdirectkx) or guidance 
presented, (3) the prasence or absence of working examples, (4) the nature of the invention, (5) the 
state of the prior art, (6) the relative skills of those in the art, (7) the predictability or unpredictability of 
the art, and (8) the breadth of the claims.'' ^ ^ r ■ 

The instant <^alms 1-4, 7-26 were found by the Exaniinerto be drawn to a therapeutic delivery 
system compnsing electrically stimulated delivery of therapeutic products from cells that have been 
genetically engineered to express an electrically responsive promoter operabiy coupled to the aenes 
encoding for ^e therapeutic products, ^ , 4, 

^- ^! Examiner found such language directed to a therapeutic delivery system is considered to 
oiractty embrace administering to animals a therapeutic agent in an amount sufficient such that the 
treatment of an animal having a condition associated with the therapeutic agent is achieved. 
Accordingly, the Examiner found the preamble language directed to "therapeutic delivery system' is 
considered to require support as outiined in 35 as. a §112 first paragraph such that therapeutk: 
benefit ts considered to be enabled for one seeking to make and use such a delivery system 

While determining whether a specification is enabling, one considers whether the claimed 
inveniton provides sufficient guidance to make or use the claimed Invention, if not, whether an artisan 
would require undue experimentation to make and use the claimed Invention and whether woridng 
examples have been provided. ^ 

The Breadth of the Claims 

The Bceminer found the instant claims 1-4, and 7-26 were drawn to a therapeutic delivery 
system comprising an electrical pulse generator operabiy coupled with genetically engineered cells in 
a mammalian ^ssue, wherein said geneticaUy engineered ceUs further comprise a target gene 
operabiy a)upled to an electrically responsive promoter. The instant claims 39-43 am drawn to a 
method of gating a patient using the above-mentioned therapeutk: delivery system. The aspects 
considered broad are: (i) the range of diseases to be treated, (ii) the range of target genes that can be 
used as therapeutic agents, and (iii) the range of genetically modified ceHs, The Examiner supports 
this conclusion by h/s analysis using the Wands factors, discussed below: 
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ThB NaturG aftht^ fnvention 

n^nan^iU^frs it^^^.^^^^^ invention WBS described by the Examtnerto be the use of an electrioai pulse 
uJlinlZ irf^^llol^^^ ^^^'''^ ^^^^ ^''^^^ diseases. Such invention has 

th!Ln^ n^n^Z^i^L^"""".^ ^/^^ 0/disoftfers. However, the nature of such invention is within 
aL^' . genera of cteo/tfers treatment and disorders treatment does not genersily enable 
IKf^ r^l!!*''" ''"IJ^ p/oWe/rwj with the complexity and unpredictabUiiy of such disoniers end 

'-e" efficient and ceti^pecific delivery. 
^ • ^'^f^ « encompasses distinct diseases that ere caused by different genetic facfofs 

'^'^J^^^^'^^^^ rrtanjfestaVon, For example, the neurodegenerative disorders are caused 
by mutatjons of distinct genes that affect different areas of the brain, for example pmsenilin and 
amyioid precursor proteins (Alzheimer's disease), a-synuclein (Parkinson's diseasel superoxide 
dismutase (amyotrophic lateral sclerosis or Lou Gehrig's disease), huntingtin (Huntington's disease) 
are the cause of distinct neurodegenerative diseases with distinct clinical manifestations (Hardy et al 
Review, Saence, 1998, 282:1075-1079), Also they coutd result in a similar symptom. HowwUI " 
therapeutic apply in these cases? The Ariisan would not know what therapeutic agent to use to trBot a 
symptom that can be caused by mutations in a number of different genes. With respect to tNs 
complexity and unpredictability of neurodegenerative diseases Hardy et aL teach: 

'^fJJhe phenotype of a given mutation may not cleariy predht a single expected 
clinicopathological entity . In the ataxias, abnormames occur in any of a number 
of different genes, yet the clinical syndromes from the varied mutations are 
strikingly simitar to each other. 

A key issue in the current research in neurodegenerative disease is that of select 
vulnerability. 

Only by considering this selectivity can we compare and contrast the bk)logical 
mechanism of the disease. Each strikes a seemingly select group of neurons, 
Huntington's disease causes cell death in the caudate and results in chaotic 
rriovement. Paridnson's disease destroys cells in substantia nigra, resulting in 
rigkiity and tremor and preventing Initiation of movement . Amyotrophic lateral 
sclerosis damages the tower motor and pyramidal neurons and causes weakness 
and spacicity . Alzheimer's disease isolates the hippocampus and parietal tobes 
and pravents formation of new memory . " 

Moreover, many diseases arising from injury or genetic abnormalities require one or more 
pharmacotogk^l agents for treatment . There are a growing number of polygenic diseases, such as 
hypertension, renal disease. How mil therapeutic apply to polygenic diseases? The use of single 
drugs or single genes may often not work very well, due to the complexity of regulatory pathways 
Trasco etal, (Advanced Dmg Delivery Reviews, 2000, 42:3-27) teach: 

"Although progress has been made m understanding the etiology and 
pathogenesis of diseases., in developing animal models and newer experimental 
therapeutics, few discoveries have been translated into clinically effective ways of 
delivering the multiple therapeutic agents obtained from living mammalian cells. 
Gene therapy, be it in vivo or ex vh/o, so far has mostly been applied to 
monogenic diseases or in the tack of solid genetic evklence. diseases in whhh a 
single soluble compound is missing. Cleariy, many more diseases are 
muttifactonal tn nature and consequently more difHcuft to treat . Furthermore, not 
all diseases are the result of missing soluble factors. The kinds of technical 
Issues posed by more complicated diseases certainly have yet to be addressed 
But gene therapy is a relatively new neid that has only recently entered the 
clinu;al realm, and many fundamental issues stilt need to be addressed in the 
various discif^ines that genetk: engineermg encompasses . " 

Gwn these teachings, one skilled in tfie art would not know what gene to use to treat a ciinhal 
^y^f^nje caused by mutations in a number of deferent genes, what genes to use to treat 
2Llw«^^i^^2^^ ^erapeuttgene to the affected ceils, without 

fh^l^ ™ non-affecfecf cells, mh respect to nucleic ackl-4)ased therapies. Applicants disclose that 
the therapeutic gene may be introduced into the target tissue as part of an expression vector In a 
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nlZTZ^'Vi^f^^^^^^^ ^^Tf/ ^^^'^y<^'rect admimstmlion to the tissue or by systemic 
deiivery. Meyer et ai (Review, Ceii , Mol Biol. 2001, 47:1277- 1294) teach: 

"Afthou^gene therapy provides the hope and potential to revolutionize the future 
Of medicme, this optimism must be tempered. Ongoing efforts to both 
quentitat/veiy increase both gene transfer and expression to achieve improved 
merapeutfc effect and to restnct the distribution and expression to relevant target 
tissues are under development This includes enhancing the permeation of the 
vectors, development of targeted vectors that can be delivered systematically and 
iBguldting the level and target cell specificity of gene expression. Although these 
technologies are under development, advances in these areas will further 
tmprove the efficacy and safety of gene therapy vectors and further increase 
chances of success." 

Hence, frorn the nature of the invention, the Artisan would not reasonably predict that the deliver/ 
system claimed by the instant application could be used to treat diseases In general. 

The State of the Prior A rt and the Level of Predictabiiitv in the Art 

Exam/ner concluded that at the time the invention was made, and even in the present 
the art of treating disorders was known to be unpredictable with respect to efficacy of delivering the 
riucfetc aads to the targeted cells or tissues and a prolong expression of the therapeutic gene of 
interest 

The problems of nucleic acids based therapies are well known In the art, particuiarfy with 
regard to the delivery systems, the inabUhy to specificaffy deliver an effective concentration of a 
nucleic acid to a target cell, such that a target gene is expressed to a degree necessary to result in a 
therapeutic effect. For example, with respect to specific delivery and gene expression Fisher A 
(Review, CeiL WoA Bioi,, 2001, 47:1269-1275) teaches: 

"In spite of its logic, this therapeutic approach is complex considering the manner 
in which one must search in order to obtain a prolong expression of the 
therapeutic protein of interest. This objective corrtains several barriers: the 
difficulty in many cases of targeting cells (for example, the epHhelial cells of the 
respiratory tract or of muscular fibers), the life duration of these celts, and the loss 
of expression of the transgene which is linked to several factors. For ten years 
about 500 clinkxl gene therapy trials have been undertaken globally, with 80% of 
them occurring in the United States. Despite the fact that ntany of these 
experiments are more interested in issues of tolerance and pharmacology (phase 
l/ll) that in efficacy, only very few have provided any proof of efficacy as of yet 
Actually, this is easHy explained by the difficulties of this therapeutic approach: it 
is necessary to obtain the expressk)n of a potentiaOy therapeutk: gene that 
requires a good understanding of the disease's physiopaUtology in the targeted 
cells, at a level that Is neither too tow (efficacy) nor too high (toxidty). Ten years 
of clinical trials tests is not very much. It is true, however, that many actors in the 
research have largely underestimated the encountered difficuiUes. " 

Kris? ^irPA7?il2l^^ ^ delivery systems, Gardlik etai (Review, Med. ScL 

Vhe simplest way of gene delivery is injecting naked DMA encoding the 
therapeutk: protein, but because of low efficiency there is a need to use special 
molecules and methods to Improve gene delivery. Two kinds of vectors have 
been employed as vehicles for gene transfer Viral vectors for gene transduction 
such as retroviral, adenoviral, and adeno^ssociated viral vectors, and non-viral 
vectors for gene transfection, such as piasmids and liposomes. However, each 
vector has its own advantages and disadvantages: none of these fypes of vectors 
has been found to be ideal for both safe and effldent gene transfer and stable 
artd sufficient gene expression" 

* , ^. T-ite/Bfore, at the time the instant invention was made, the therapeutic use of nucleic adds to 
treat disorders m general was a highly unpredictable art due to obstacles that continue to hinder the 
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5Sr ^Sf/nS^" ""^2 w ^ ^^'^'^ general Such obstacles incfude^ 

ZT^^Hr^^^^ """^^ te^t access/W%anc/ stable and sumdent protein expression in 

%% t7ach^ ^'^""^"^f^^' ioivensfewi et al, (Review. Current Opinion in Phannacolo£. 2004, 4: 

"Could vectors, transgenes or transgenic proteins access the brain from the 
circulation? Delivery of virai vectors into the brain through a systemic route would 
5®*^-; ?!f^^ ^^P^^'^^^' ^as so fer neither been achieved nor explored ir) 
detaU, Clearly this would be attractive because of the large areas of the brain that 
are affected in human neurodegenerative diseases," 

In his review article, Tuszynski (Expert Opin, Btot, Ther., 2003. 3:815-828) teaches: 

'[TJhere are also some relative potential disadvantages of in vivo gene therapy 
including: Non-speciHcity of target ceH infection - many different celt types can be 
infected when in vivo vectors are injected into CNS, including neurons, glia and 
vascular cells. Over expression of therapeutic genes such as nervous system 
growth factors in neurons could hypotheb'cally exert deleterious effects by 
bypassing normal cell surface receptors binding mechanisms for growth Actors. 
Thus, the potential of gene therapy to treat disease of the nervous system is vast 
and unprecedented, yet entirely hypothetical at this early stage of development " 
Given these teachings, the skilled artisan would not know a pnori whether 
introduction of the expression vector in vivo by the broadly disclosed 
methodologies of the instant invention, would result In expresshn vector reaching 
the proper cell in a sufficient concentration and remaining for a sufRcient time to 
provide successful therapy. One of skill in the art would not know how to deliver 
nudeic acids to an organism in such a way that would ensure an amount 
suf^cient to stably and sufficiently express the ^erapeutic gene in the proper ceil. 

Applicants also contemplate to administer therapeutic products by the transplanta^on of genetically 

engineered cells In conjunction with efectro-stimutation. Tresco et al. teach: 

"fTJransplanted cells must be considered as a viable alternative to conventk)nal 
delivery systems. Available Information from studies conducted thus far have 
identified a number of critical questions that must be addressed in order for this 
promising approach to make transition from a boutique laboratory to a common 
component of the medical armamentarium". 

Some of the questions to be addressed are : should the therapeuUc agent be produced constitutively 
or should it be released in a regulated manner; what type ofceH is optimal as a delivery vehicle; is the 
therapeutic effect to be achieved over short-time or over a more prolonged interval; shouki the 
transplanted cells be allowed to integrate into host tissue; or are they to be maintained physically 
isolated; do transplanted celts have the potential to migrate away from the site of trBnsplantothn? 

With respect to the above questkms, Tresco et al. teach that (i) many diseases, such as 
enz)mnatic deficiency disorders, do not require regulated delivery; in contrast, in certain situations 
such as diabetes, regulated delivery is critical (p, 4, column 2, fourth paragraph); (ii) choosing th^ 
optimal type of cell is very important, depending on the desired outcome: cell phenoiype, or 
btosyTJthetlc acUvHy of the cell or the turnover rate in vivo each has to be considered for optimal 
^ ItF' ^' ^^"^^ ^' second paragraph), (Hi) the inherent turnover of the cell type delivered is the 
key difference between short-term or iong-tenn treatments; for geneVcally modified cells the efficacy 
of the original genetic modmcaUon is critical . The inactivation of the transgenes is an important 
obstacle for the treatment of chronic disorders by gene therapy (p, 5, column 1, third paragraph), (iv) if 
(i ts not possible to transplant autologous ceUs, ceil encapsulathn might be required to protect the 
donor cells from destmction by the immune system (p, 5, column 1, last paragraph), and (v) the 
migratory capacity of the cell used as a delivery vehicle must be considered; for systemic deiiverv of 
agents one desires to have cells migrate, for local delivery one desiies to have cells remain at a 
specific stte (p. 5, column 2, second paragraph), 

r^^^4' ^J^^^^^se teachings, the skiHed artisan would not know a priori whether introductk>n of any 
genetically modified celltnvn/oby the broadly disckysed methodologies of the instant inventton, would 
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XiL J tfZT^" '^^'""1® '^^ P">P^'^f9stln a sufficient concentration andremainma for a 
SSiJ^«SR^l^?,fwT*'V''^'^^>'- ofst^fintt^art would not know whatfy^of 
Si!n^rClffl ^' *Vf'"'fS ^" ("danism in such a way that would ensure an anZnt 
sm^rn to stably and suincently exprBss the therapeutic geniat the pmpersHe. to treTSSeases in 

nB»«r J^iVKS ^<^'> or genetically modified cell transplants can 

rf^J^^ V *«?««»f' mtant is to provide art taught reasoning as to why the instant 

« "PPJ^f^bi"^. particularly when talcen lith the iJck of guSance in 

^^P^^jfon, It would have required undue experimentation topractica the claimed m^hods in 

Td^Js7Z":rS:Z'tla%^"'''"' "^"y - ^"--^ - resuJSjL^nt 

^nrt, J^^"^' "'^ t^^J/'f^^ ^y""^ successful delivety Of nucleic acids in vivo or in vitro, 
such that they provide the requisite biological effect to the target cellsAissues/orgens, must be 
determined empincaliy Methods of gene therapy using nucleic acids in general in vivo am 
unpredictable wrth respect to delivery of the nucleic acid molecuie such that the nucleic acid molecule 
IS targeted to the appropnate ceO/organ. at a bioeffective concentration and tore period of time such 
that the nucleic aad molecule is effective in, as in the Instant applKation. treatment of diseases in 

^^^Uf'^^'. ^^^^^ successful delivery ofmerapeuUc agerrts via geneUcaUv 

fr^dfffed ceii implants to provide the requisite biological effect to the target celis/lissues/organs^must 
t)e determtned ernptrically. li^ethods of gene therapy using genetically modified cell implants are 
unpmdictabh with respect to delivery of the therapeutic molecule such that the therapeutic molecule is 
targeted to the eppropnate cell/organ, at a bioeffective concentration and for a period of time such that 
the therapeutic molecule is effective in, as in the instant appficaUon, treatment of diseases in general. 

The Amount ofPiraction or Gulda nc^The Existence of Working Example s 

The Examiner concluded the specifica^on does not provide the guidance or the working 
^xamptes required to overcome the art-recogriized unpredk:tability of using nucleic acids or genetically 
modmed cell tmplants sn therapeutic applications in any organism. The Held of nucleic acids/genetically 
rnodiffed ceil implants therapeutics does not provide that gukSanca, such that the skilled arisen would 
be able to practice the claimed therapeutic methods. 

It is noted that specification diseases one in vitro example for using electrical pulse to 
ftimufate the expression of the luciferase gene in cultures of genetically engineered cells comprising 
the luciferase gene under the control of the ANF promoter, it is also noted that the specification 
discloses one example of electrical stimulation of dogs that received a tmnsplant of cultured skeletal 
myobfasts after experimentally induced myocardial infarctk>n. However, the myoblasts used for 
transptantatK>n were not genetically modified, i.e.. did not comprise a construct composed of a tarqet 
gene operably linked to an electricaUy-respon&ve promoter, therafbre the limitation recited In the 
mstarn claims ts not met 

Given the diverse and unpradk^able outcome of using the disclosed delivery system to treat 
fL^f^i^J!!!:^t^^ ^P^^^'^ ^'^^^ 5t/fl?c/er7f guidance and/or working examples 

that specm^ny address the use of this delivery system as being effective in treating various diseases 
'^^oHr^L^lV""^^^^^ ^^^^^'J^nr skill in the art to use such deFivery system withouS^ 
expenmentation. Gilmouretal. (Developmental Biology 1995, 168:416-428) teach: 

"Data presented here indicate that the enhancer activity of this region of the y 
subunit gene seen in Sold muscle cells and hfyoD^otransfected lOTin 
m^blasts does not exist in rat primary muscle cultures indicating physlolooical 
merences between the established Sold cell fine and primary muscle cuUure 
The data presented here indicate that, although analysis of transcriptional activity 
in immortalized cell lines is a valuable tool due to the homogeneity of the cultures 
and ease of preparation, further analysis in primary cell cultures (or animal 
models) is necessary in order to draw mora valid conclusions as to the relevance 
of experimental results to transcriptiona! mechanisms in vivo". 
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Conclusion 



a^^^^'f^PiiUj^f^T^^'^'^^^l mve/Jffon only provides enough of a disclosure to allow for an 
Artisan to : {,) electncaily stimulate induction of gene expression m vitro using an electrical ouise 

operabfy coupled to an electncaily responsive promoter (claims 1^ and 7-26). and (ID deliVerina to a 
^SLT Pj;lse generator operaWy coupled to genetically engineemdZ s. wS^ 

genetically engineered cells are transplanted into the subject (claims 39^3) 



Applicants have submitted a series of amendments to independent Claims 1 
39, and 40. The series of amendments include first, the introduction that the 
genetically engineered cells comprise the target gene operably coupled jn intm to an 
electrically responsive promoter.' Second, it has been introduced into the claims that 
the electrical pulse generator is implanted, which in turn is coupled to said 
genetically engineered cells. Third, the claims have been amended to indicate that 
the cells are implanted in a mammalian tissue. Fourth. Claims 1. 39, and 40 have 
been amended to include that the system is capable of enhancing transcription. 
Additionally, Applicants have entered amendments to the Claims to indicate the 
target gene that has been operably coupled in vitro to a heterolocous electrically 
responsive promoter, (emphasis added to highlight the submitted amendments) 

The Examiner has stated that the application was enabled under these 
conditions; however. Applicants' reserve the right to introduce additional claims at 
some ftjture time, but make these current amendments to fonward prosecution. 
Based on the current set of amendments. Applicants request that the present 
rejection under 1 12, be removed. 
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Claim Rejections • 35 USC§ 102, over Giimour et al. 

h^inn^S^Iaitl't' oi^^' ^^^'J'^^^f^Jectodbythe Examiner under 35 U.S.C. 102(b)as 
^f.'JJ^^'^'P^f'^byGilmouretal. (Devetopmental Biology. 1995, 168:416-428) Giimour at al was 
f^Jl^^f'r^r. f^^^JP"'^ sumulamn of primary mu^ia calls trans^SMZmS' 
°^^^^'^^°*':^P'^'}'^^^^f'oiinetacaptorysubunitpmmotar(^^ 418.column2 
IS2™£Sf «/mu/afton;. GUmour at al. teach that the nicotinic ace^choZ %ceptor y 
^undfuwmtermaaiates suppression of transcription In response to electrical activity (p 421 
coUimn l, last paragraph, column 2. first paragraph, p. 423, Fig. 4. and p. 424. column 2 Disalssion) 
7^ pu/5es do not appear to damage tha cells and thus, are c^nskierJto ba£SeshM%7p^^' 



o»/co f^^®* electrically sbmutation of gene expression in vitro using an electrical 

Ibo g a ^^ to an electrically responsive promoter, the claimed inventions are a^pated by the 



In order to be an anticipatory reference, the reference must teach each 
element of the claimed invention. As the Examiner has pointed out "Giimour et al. 
teach that the nicotinic acetylcholine receptor y subunit promoter mediates 
suppression of transcription in response to electrical activity." (emphasis added). 
Applicants have amended Independent Claims 1, 39 and 40 to make clear that the 
claim invention is directed to enhancing transcription. 



Further Applicants wish to further point out that the daimed invention is 
directed to an Implanted pulse generator that ooupies to the genetically engineered 
cells. These features arB also neither taught nor suggested by Giimour for the 
delivered therapy. No where does Giimour teach or suggest the use of an implanted 
pulse generator or that the pulse generator is coupled to the implanted genetically 
engineered cells. 

Based on the submitted amendments and arguments, Applicants respectfully 
request removal of the instant novelty rejection over Giimour et al. 
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Ctaim Rejections - 35 USC § 102, over Yanagida et at. 

h^in^ll'l^rl^'A ^?^.^f rejected by the Examiner under 35 U .S.C, 102(a) 

^'^^^'^^^ of Biotechnology, April 14^ 2000, 79 : 53^611 
2 r^^f Ac,^^^ '^f.^S'^^^f^''^^'^ ^"ciferase operabty coupled to the hsp70 pmmoter (p. 
nrk^n^^l^^^^^^ '^^^^^ ^^^^rioal pufse stimulation ofthe hspTO 

PP^oter result m induction offuciferese expression (p 55, column 2 and p. 58. Fig. 5), The pulses 
do not appear to damage the ceils and thus, are considered to be subthreshold^ppfied pulses 

Since the art teaches electrically stimulation of gene expression in vitro using an electrical 
^^Lf!""^ L^^i!'^!^ "^""^f^ ^"'^^^ genef/ca//y engineered cells comprising a target gene 
operably coupled hsp70 promoter, the claimed inventions are anticipated by the above^Hed an 



Applicants distinguish the present invention (as amended) over Yanagida. 
Applicants claimed invention is directed in part to "A therapeutic delivery system 
comprising an implanted electrical pulse generator operably coupled with implanted 
genetically engineered cells in a mammalian tissue." No where does Yanagida 
taach use an implanted pulse generator, or that the implanted pulse generator is 
coupled to cells that have been implanted in a mammalian tissue. 



Because Yanagida fails to teach all the claimed elements of the Invention, 
Yanagida fails to be a novelty destroying reference. Applicants, thereby, 
respectfully request removal of the present rejection of novelty over Yanagida. 



- 13- 

K:\AABC Patent And ContractUppUcations\P9406\Office Act1on\P9406.00 Response to Office Action 12-5-05.doc 
PAGE 15^9 * RCVD AT AmOOS 12:36:11 PM [Eastem Daylight Time] * 8VR:U8PTO-EFXRF-2ri1 ' DN]S:2738300 - ^0:7635052530 * DURATION <inn>«s): 12-22 



04/05/2806 10:35 7B35052530 



KEDTRONIC PATENT TM 



PAGE 16/29 



Serial No. 10/027,655 



Ctaim Reieceons - 35 USC § 103; Lee et al. In view ofKanno et al 

103/^) «?S «^ ^I'^l' ^''^ ^^'^ rejected by the Examiner under 35 U .S C. 

Of VEGF byetectncal stimulation. Kanno et al. teach induction of VEGF In ele&rical pulse stimulated 

third paragraphs). Kanno et al. do not teach implantation of myoblasts. Kanno et al. that their 
procedure could be used in therapeutic angiogenasis. for example in ischemic diseases (Abstract p 
2686 column 2, last paragraph). It would have been obvious to one of skill in the art. at me time the' 
invention wasrrmde. to use the method of Lee etal. to transplant genetically engineered myoblasts 
^^m^^EGF and Increase VEGF expression by generating an 

^-f f ; reasonable expectation of success . The motivation to do so is provided by Kanno 

et al. who teacii gane therapy as relevant for therapeutic anglogenesis and the importance of 
^n^lanlmg VEGF-expressing ceUs in the ischemic area only since localized, controlled expression 
Z^hZ!!!^'^ sf/mu/atfon. thereby inducing the activity of the pmmoter which 

would acOvate local \/EGF production, salvaging the ischemic area (Abstract, and p. 2686 column 2 
last paragraph) and by Lee etal, who teach potential toxir^ of unregutetedmyoblasts^diated ' 
VEGF expression (p. 900) . 

Thus, the Examiner concludes that the claimed invention was prima fade obvious at the time 
the invention was made. 



Applicants respectivefy traverse that Lee et al. in view of Kanno et ai. 1 ) teach 
the claimed invention or 2) that there is sufficient motivation to combine these 
references. 

As the Examiner points out, Lee teaches delivery of a VEGF gene through a 
retroviral promoter into the ventricular wall of immunodeficient mice. No where does 
Lee teach that the retroviral promoter is an electrically responsive promoter. In 
order to overcome the deficiencies of Lee, the Examiner has cited the reference by 
Kanno et al. Kanno et al. was cited for teaching the induction of the VEGF gene in 
electrfcal pulse stimulated C2C12 cells as an electrically responsive promoter 
system. 



AppHcants wish to point out that Kanno et af. only leaches induction of 
expression of the endogenous VEGF gene using electrical stimulation in non- 
genetically engineered cells. It was not shown in Kanno et al. to be effective in 
engineered cells, nor was it shown to be applicable in heterologous promoter 
systems. Both these limitations are contained in the claims. 
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In addition, after reading Kanno et al. there would be no motivation for 
transfecting the VEGF gene Into the tissue to enhance expression of this gene by 
electrical stimulation, wherein the gene is already present in the tissue and 
responsive to electrical stimulation. Because the gene is present and shown to be 
responsive to electrical stimulation there is no motivation to combine these systems. 
Electrical stimulation of the endogenous gene would have achieved the desired 
without creating the required genetically engineered cells and then coupling these to 
an implantable pulse generator. Finally, neither Lee et al. or Kanno teach 
heterologous promoter constructs using an electrically responsive promoter 
elenrtent. 

Because Lee et al. In view of Kanno fails to teach or suggest the claimed 
invention or that there is sufficient motivation to combine these references, 
Applicants' respectfully request that the instant rejection be removed. 
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UsSoiOoiigiVAl ^ >^anag/</a 0t a/, in view of 

G/wS 8*rJ V^,!i'21'lf!f '^'^^^ifHaV^ '^'"S (unpatentable over either 

biimaur eiai.or Yanagtda et al as appAscT to Claim 1. and Airther In view US20010031919AI. 

r.r J^'^f.^rGiimour et ai. or Yanagida etal., teach explicitly the limitations of using a pacemaker 

However, at the time the invention was made, the US20010031919 A 1 reference did teach 
w^'^^r^if ^^^^f^^ '0 a 9ene delivery tool (aalm 2^ par . 0136). Thus, the Examiner 

pmwdmg a deswed amount of pulses as taught by the primary reference, e.g .. Gttrnour et al. or 

One of ordinary skiff in the art would have been motivated to empioy a pulse making device 
such as a pace maker implanted intemany or extemaffy because such devices are well known in the 
art and the use of the device would provide the sources of pulses as required for providing a 
stimulation of gene expression, which efectrfcal pulse stimulation of a promoter is cmcialfor 
modulathn of gene expression as taught by the primary reference . One of ordinary skiff in the art 
would have a raasonabfe expectation of success in making and use such as the combined 
cornposfifon because medical devices such as pace mal<ers are proven to provide any amount of 
pulses as desired in stimufating gene expressk^n. Thus, the claimed Inventton was prima facie 
obvious at the time the invention was made. 



As previously indicated, no where does Yanagida teach the use of an 
implanted pulse generator, or that the implanted pulse generator Is coupled to 
transplanted cells in a mammalian tissue. Similarly, no where does Gilmour teach 
an implanted pulse generator that coupled to genetically engineered cells. This 
feature is also neither taught nor suggested by Gilmour or Yanagida in view of 
US20010031919A1 for the delivered therapy. 

US20010031919 (the '91 9 publication) does not cure this problem. The '919 
publicatron only teaches a medical imaging system that can be used with either a 
gene delivery tool or used with a pacemaker. There is no statement or teaching for 
use of a pulse generator with a gene delivery tool, particularly wherein the cells are 
responsive to the pulse generator or that the cells contain an electrically responsive 
element coupled to a heterologous gene. Further, as previously indicated Gilmour 
et al. teach that the nicotinic acetylcholine receptor ysubunit promoter mediates 
suppression of transcription in response to electrical activity/ (Emphasis added) 
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Because Gilmour or Yanagida et al. in view of the '91 9 publication does not 
collectively teach or suggest the claimed invention, Applicants respectfully request 
the present obviousness rejection in view of these references be removed. 
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^'^""S^ff°^*;/^yf/;f f^f""ouretal. in vlewof Allen. 

^^^'y°f«^f'P^^8enes(AbstrBct,pagB 1924 bridging page 1925. cJumnl^^^mar^^^ 

One of ordinary skill in the art would have been motivated to employ such a chimeric 
enhancer-promoter construct in conjunction with an electrical pulse generator for controlt^deHverv of 
SffelTo?"*^ o^ans^fesoe, since the electrical pulse stimulative promoter SZ^S^^ 
modulation of gene expression as taught by the primary reference. One of ordinary skill htheart 
would have a reasonable expectation of success In making and use su,^aTmeZmbh!d • 

ll'^^!?nnnlTZ^ fS!'"^fy '^^ponsive enhancers are proven to promote gene expression as 
desired, upon electncal stimuMion. a ^ v.. <>« 

Thus, the daimed invention was prima facie obvtous at the time the mvention was made. 



As previously discussed in our arguments regarding Gilmouras a § 102 
reference, no where does Gilmour teach an implanted pulse generator that couples 
to the claimed genetically engineered cells. ParHculariy, Gilmour does not teach a 
heterologous electrically responsive promoter element attached to a gene of interest 
in transplanted cells. It is incon'ect that Gilmour teaches an electrically responsive 
enhancer. Gilmour actually taught suppression after electrical stimulation. Adding 
the tissue specific promoter element taught by Allen fails to either cure the defects 
of Allen or achieve the claimed results of the claims. 

Thereby, Applicants respectfully request the present rejection of Gilmour et 
al. in view of Allen be removed. 
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Claim Rejections - 35 USC § 103; Gilmouret at. in view of lUcDonough et at. 

a/ of^^^-f I rejected under 35 USC 103(a) as being unpatentable over Gllmour 

et al .. as apphed to ctaim 1, in view ofMcDonough et al . (J . flto/. Chem. 1997. 272^40412405^ 

^tM.Jn^^^^"^^^?^J^. S*™^"'©' Bl. does not teach the limHatlon of using en 
electncaliy enhancer element selected from the ANF 5' non-coding region. However atthstime the 
ZFTn^^;£^^''"'"':r'"'' McDonough Z. tfughtTmZs dJ^^Zm the 

Vrlna^J^^^ 1"^'"^ Bxpression of the luciferase gene upon electrical stimulation 
&^1S1L^''^"'!!l^"*t'^""'^''"'^^)- '"^ ^>^^rniner concludes it would have bean obvLs 
ti^uf.?S^ZV^''"l^^ fal"!!!'^ '^Pf^^^ enhancer or 

nSj^^i i^^!^!!^^''''^JS^^'^°''^^. ^ ^ expectation of success. One 

ofordmaryskflhn the art would have been motivated to employ such a chimerical enhancer^omoter 
contamingin conjuncfjon wAh an electrical pulse generator for controlled delivery of genes. andHmuld 
have been expect^ to have a reasonable expectation of success In making and use such as the 
combined composition because the enhancer element selected from the ANF 5' non-coding reaton Is 
proven to promote gene expression as desired, upon electrical stimulation. 

Thus, the claimed invenSon was prima fade obvious at me ff/no the Invention was made. 



Applicants wish to pofnt out that the standing daims are distinguishable and 
patentable over Gllmour in view of McDonough. No where does Gllmour teach an 
Implanted pulse generator that couples to genetically engineered cells. Although 
McDonough teaches the use of electrical stimulation, It fails to teach or suggest a 
device that could be used as an Implanted pacemaker. In the cited McDonough 
reference, Is a cite to his earlier Journal of Biochemistry Paper for the device used 
to stimulate cells (see previously submitted IDS for McDonough et al., J. Biol. Chem. 
269(1 3):9466-9472, 1994). This device shows cultured cells utilizing silversllver 
chloride electrodes inserted through holes in the lid of a multiculture dish. The 
circuits were completed by linking the individual wells with thin strips of 1% agarose 
gel permeated with culture medium. Although McDonough refers to pacing cells. It 
dearly is in context of pacing cultured ceils. No where In McDonough or Gilmour is 
there a dear teaching or suggestion of use of an implantable electrical stimulation 
device or the requirements for such a device. Further, neither Gilmour nor 
McDonough teach the use transplanting these cells in a therapy, nor coupling the 
implanted cells to a pulse generator. 

Applicants respectfully request after review of the teaching of Gilmour in view 
of McDonough that the present rejection be removed. 
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Claim Rejections - 35 USC § 103; Gilmouret ah In view ofKaye et af. 

Howevef^°Ztl^'£^J^^^ ^ '^'"Sjequence selected from the group recited in claim 26. 
SSiwis) 1^?^^^°" ^' ""^^'o" of constitutive nitric oxide 

iSSl) ^ 'n«fnyDcj^es««,o/»e/«*,ca/sf//mife<fon (At^ct. page 219. bridging page220 

nus. it would have been obvious for one of ordinary skill in the art. at the time the invention 
^!fCJr3^°^'"P'°/^3^"^^<'fy^"Bineeracettv^h^ 

S^^nS"^"""'^^"*'"* P^'^'Ofer of Gilmouret al .linked to a cDNA encoding forNOS to 
SSinJ'SS •S*^^'' '^PpP^^'^^'^lstintulatfon. with a reasonable expectation of s^cess^ One 
^»n^.nM^ '^'i'" ^""^ rnoHvated to employ such a chimeric constmct in 

K ,w M^fo ^^'^'^'p^'P^'se generator for controlled expression ofNOS. since Kaye etal. 
teach that NOS participates in the regulation of contractile function af cardiac muscle via nitric oxide 
Z J^ t' ^ muscarinic cholinergic signaling in cardiac myocytes and specialized 

pacemaker tissue, and modifies contracttte response to IS^drenerglc stlmulatLn (page 21 Tbrid^na 
Pa992ia).0neofordinaryskillintheartwoukthavebeenexpectedtohaveareasonable 
expectabon of success in making and use such as the combined composttton because the nicotinic 
ace^holine mce/^ory suburut promoter of GOmour et al. is proven to modulate gene expresskm as 
desired, upon elecMcal stimutotion. sy^^/zo as 

T^us.O>e Examiner ooncbJdes that the claimed invention vifasprirna facie obvious at the tune 
the mvention was made. 

In order to fulfill the requirements of an obviousness rejection tlie combined 
references must teach the invention as a whole. Further, the Examiner can not pick 
and choose elements of one reference and combine it with those with another 
reference when there are also clear teachings within the references that teach away 
from the claimed invention. 



Gllmour et al. teaches that the nicotinic acetylcholine receptor y subunit 
promoter mediates suppression of transcription in response to electrical activity." 
(emphasis added). Applicants' current amendment dearly indicates that their 
invention is tied to enhancing transcription (the antithesis of suppression). The 
teaching of Gilmour for suppression of transcription can not be ignored. Even in 
light of Gllmour's teaching of suppression of transcription, the further addition of 
Kaye et al. in combination with Gilmour also fails to teach or describe the claimed 
invention. 



Kaye's studies involve in vitro electrical stimulation of isolated heart 
myocytes. These cells were used in their native condition. No genetic engineering 
of the cells was perfomied or suggested (nor could Gilmour teach the use of 
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heterologous promoter constructs in engrneered cells). Kaye's experiments suggest 
that the nitric oxide synthase gene would respond in vitro to pacing; however, the 
reference fails to adequately describe an implantable pacemaker tied to implanted 
cells that are genetically engineered to a heterologous system, and thus Kaye or 
Gilmour In view of Kaye fails to teach or suggest the claimed invention. 

In view of the amendments to the claims, and the arguments submitted 
above distinguishing the present claimed invention over Gilmour and Kaye. 
Applicant respectfully request the present rejection be removed. 



Conclusion 

In view of the submitted amendments and discussion of the prior art. 
Applicants believe all the present rejections have been overcome, and respectfully 
request that the present application be allowed to Issue. 



Respectfully submitted. 




Kfenneth J[ CoTlier 
Attorney/Agent for Applicant(s) 
Registration No. 34.982 
Customer Number 27581 
Telephone: 763-505-2521 
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